-4-of the death penalty in Delaware have been conducted. Thus, for both theoretical and practical reasons, we determined that it would be a worthwhile capital punishment jurisdiction to examine.
In this article we present our findings to date. 8 After reviewing the modern history of the Delaware death penalty and describing our methodology, we will describe our findings regarding geographical patterns, racial disparities, judge-jury sentencing differences, and reversal rates.
We leave to others to discuss what, if any, legal or policy implications might arise from our findings.
II. A Brief History of the Delaware Death Penalty.
As noted above, in 1972, the Supreme Court effectively held in Furman v. Georgia that the death penalty, as then administered in the United States, violated the Eighth Amendment's ban on cruel and unusual punishment. Like most jurisdictions, the death penalty statute in existence in Delaware at the time of Furman required the jury to decide the issues of guilt and punishment in the same unitary proceedings and provided no standards for the jury to utilize in making the life or death decision. 9 In 1973, in State v. Dickerson, the Delaware Supreme Court held that the Delaware scheme was invalid under Furman.
10
8 This article presents our findings on the cases in which death was sought in Delaware. We anticipate follow-up articles that examine these cases in more detail. Although it is challenging to obtain full information on homicide cases that do not proceed to capital trial, it would also be of substantial interest to examine the state's selection of cases in which to seek death from the universe of death-eligible cases.
9 DEL. CODE ANN. tit. 11, § 3901 (1972) . In 1958, Delaware abolished capital punishment. It was the second state to do so. In 1961, however, the Delaware legislature reinstated capital punishment. Then Governor Elbert Carvel vetoed the legislation, but the legislature overrode the veto. See http://doc.delaware.gov.information/deathrow_history.shtml. 10 298 A.2d 761 (Del. 1973) . Appendix A lists the nine defendants whose death sentences were overturned in Dickerson.
-6-In May of 1977, the legislature enacted a new law modeled after the Georgia capital sentencing statute upheld by the Supreme Court in 1976 in Gregg v. Georgia. 19 This scheme provided for a bifurcated trial at which the defendant's guilt or innocence would be decided in the first phase. If the defendant was convicted, the jury would then determine the appropriate punishment in a separate sentencing proceeding. 20 The new system allowed for the presentation of aggravating and mitigating evidence at the penalty phase. 21 The jury could only sentence the defendant to death if it unanimously concluded that the prosecution had proven, beyond a reasonable doubt, the existence of at least one statutory aggravating circumstance. 22 The jury's decision to sentence the defendant to death had to be unanimous and the jury's sentence determination was binding on the judge. 23 The new scheme also provided for automatic appellate review by the Delaware Supreme Court to determine "whether the evidence supported the finding of a statutory aggravating circumstance, whether imposition of the death penalty was arbitrary or capricious and whether the death sentence was proportionate to the penalty imposed -8-amended the death penalty statute in November of 1991 to eliminate jury sentencing. 29 Under the new scheme, modeled after Florida's capital punishment system, the jury's recommendation of death was no longer binding on the trial judge; the court, not the jury, was vested with ultimate sentencing authority. 30 The new judge sentencing system was upheld by the Delaware Supreme Court in State v. Cohen. 31 Finding the change merely procedural, the Court also upheld the new statute against a challenge that that the new regime could not be used in capital trials where the crime occurred prior to the enactment of the new law.
32
Delaware's current capital punishment scheme was enacted in 2002. Earlier that year, the United States Supreme Court decided Ring v. Arizona. 33 In Ring, the Court held that the factors which made a defendant eligible for the death penalty, such as the elements of capital murder or the statutory aggravating circumstances, had to be found by a jury. Thus, in July 2002, the Delaware legislature again revised the method for determining how defendants are sentenced to death. Cohen, 604 A.2d 846 (Del. 1992) . 31 604 A.2d 846 (Del. 1992) . 32 Id. In six of the seven cases combined in Cohen, the murders had occurred before the 1991 amendments were passed into legislation. 33 536 U. S. 584 (2002) . 34 DEL. CODE ANN. tit. 11, § 4209 (2002) .
-9-The current system retains the jury's advisory sentencing role as to whether aggravating circumstances outweigh mitigating circumstances, but requires that a jury must unanimously and beyond a reasonable doubt find at least one statutory aggravating circumstance. 35 While the ultimate sentencing power still resides with the judge, 36 the Delaware Supreme Court has determined that the trial judge must give "appropriate consideration" 37 to a jury's assessment of whether aggravation outweighs mitigation:
The jury's recommendation concerning whether the aggravating circumstances found to exist outweigh the mitigating circumstances found to exist shall be given such consideration as deemed appropriate by the Court in light of the particular circumstances or details of the commission of the offense and the character and propensities of the offender as found to exist by the Court. The jury's recommendation shall not be binding upon the Court.
38

III. Methodology.
To examine capital punishment in Delaware, our project relies on three different sets of data. To place Delaware's experience with its capital punishment system in a national context, we employed two national databases. -12-For each murder, the data include the year of the offense, the race, sex, age of the victim and of the defendant arrested for the offense, the county in which the offense occurred, and data about the nature of the murder, including whether it was committed in the course of certain crimes such as robbery, rape, burglary, or larceny. 47 Crime analysts have concluded that despite some imperfections, the murder data are among the most reliable crime data.
48
The SHR include unsolved homicides and recent iterations of the data include imputed information for missing data. 49 In this study, we use the non-imputed data. 
IV. Geography.
We examined the distribution of death sentences by county and have observed some intriguing geographical patterns. Although the numbers are small when cases and sentences are broken down by county, and the differences don't reach traditional levels of statistical significance, we believe it's important to describe the patterns we have observed. Twenty-nine persons (59% of the total) were sentenced to death in New Castle, 14 (29%) were sentenced to death in Kent County, while only 6 (12%) of the persons sentenced to death in the modern era under the guided discretion statutes were sentenced to death in Sussex County. 58 57 Despite excellent cooperation from Delaware Superior Court and the Prothonotary's offices that house and manage the Superior Court files, obtaining accurate and complete information for the defendants in the database has presented challenges. The case files vary in their completeness. Police reports, especially valuable because they frequently include race information, are often missing. The death cases are the most complete and the most accurate, in part because death cases are automatically appealed and as part of the review process, the penalty phase hearing is transcribed in its entirety. Post-trial litigation of death cases is extensive and we are able to cross-check case file information with judicial reports and appellate opinions. Information about the nature of the crime and the defendant's background is less well-developed in the files of life cases. 58 The numbers would be even more stark were it not for the fact that four of the last five individuals sentenced to death in Delaware involved crimes that occurred in Sussex County. See 60 Id. 61 The analysis was limited to capital trials that proceeded to a penalty phase for the time period . Note that the two most recent Sussex County death sentences (Powell and Small, see Appendix A) fall outside this time frame. For this analysis, only the first trial or first penalty hearing was counted in cases with multiple trials or penalty phases for the same homicide (hence, the second trials or penalty phases for David Dawson, James Riley, and Frank Whalen were not included in the calculations). However, the multiple trials of Steven Pennell were included because they covered different homicides.
-17-Other traditional county characteristics that explain geographic disparity are also missing.
Delaware has a single elected Attorney General, who then appoints the State Prosecutor and the County Prosecutors, 62 and it uses a centralized system for determining whether to seek death in a particular case. Thus the answer is not likely to be found in differences in the death seeking behavior of elected county prosecutors, as has been the case in some other states.
Sussex County has a smaller African-American population than Kent (12.7% v. 24%), 63 and the average incomes and education levels, factors that have been noted in other studies to explain geographical differences in death sentencing, are not significantly different. 64 In short, Kent County has 16% of the state's murders, but produces 29% of the state's death sentences.
New Castle County has 67% of the state's murders and 59% of the state's death sentences.
Sussex County has 18% of the state's murders, but, as noted above, only 6 persons (12% of the death sentences) were sentenced to death for crimes committed in Sussex County.
We perhaps should not over-analyze the geographical patterns; because of the small numbers, the differences across counties don't reach traditional levels of statistical significance. REV. 348, 359 (2005) . The median household income in Sussex County is approximately $51,000 a year and the median income in Kent is approximately $53,000, while the percentage of persons below the poverty level is 11.7% and 12.5% respectively. Cite. Similarly, the percentage of high school graduates (85.2% Sussex v. 84.9% Kent) and of persons with a Bachelors degree or higher (21.2% Sussex v. 20% Kent) are also very similar http://quickfacts.census.gov.qfd/states/1000.html.
-18-Nonetheless, they raise the possibility that homicides in the three counties could be qualitatively different. Alternatively or in addition, there may be distinctive local cultures in the three Delaware counties with respect to the death penalty. We have no strong hypotheses for these geographical patterns, but report them because there may be others who do.
V. Race.
The influence of race upon death sentences has been the subject of many studies, including, of course, the extraordinary work of David Baldus. Here we report racial disparities measured in several ways.
A.
Death Sentences Imposed by Race.
Fifty-eight persons -57 of them men 65 -have been sentenced to death in the "modern" era of the Delaware death penalty. 66 Since 9 of those death sentences were imposed under the initial mandatory scheme, and were therefore automatically invalidated, 67 we will focus on the 49 defendants sentenced to death using one of the three guided discretion statutes. Of those 49, only 19, or 39%, were white. Twenty-six, or 53%, were black, and 4, or 8%, were Hispanic or Native American. In contrast, 69% of the Delaware population is white, 21% is black and (as is proportionate), 8% are Hispanic. 68 The starkness of the black-white disparity is increasing rather 65 Only one woman, Linda Charbonneau, has been sentenced to death in the modern era. Her convictions and sentence were reversed on direct appeal, Charbonneau v. State, 904 A.2d 295 (Del. 2006 Thirty-five of the 49 cases, or 73%, involve a white victim. Moreover, half of the 14 black victim cases involved more than one victim, while only 14 percent of the 33 white victim cases involved more than one victim, suggesting that the black victim cases that do result in death sentences are more aggravated than are the white victim death cases.
B. The Racial Composition of Delaware's Death Row.
There are currently 17 men on Delaware's death row. Four (23%) are white, 10 (59%)
are African-American and 3 (18%) are Hispanic. 69 The combined minority population thus is 77%. The overall pattern (and racial disparity) is more stark than that observed nationally, where, of more than three thousand death sentenced inmates, 43% are white, 42% are black, 12%
are Hispanic and 2% are reported as "other."
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Of the current death row inmates, 59% (10) were convicted of murdering whites and 41% (7) were convicted of murdering African-Americans. Three of the 7 black victim cases involved multiple victims, but all of the current death row inmates sentenced to death in a white victim case involved a single victim homicide.
C. Race and Executions.
69 Appendix B lists, with race of defendant and victim information, the individuals currently on death row in Delaware. 70 See www.deathpenalty.org/factshheet.pdf (Death Penalty Information Center website).
-20-There have been 15 modern era executions in Delaware, the most recent of which was in July of 2011. Of the 15 death row inmates who were executed, 8 (53%) were white, 6 (40%)
were African-American and 1 was Native-American (7%). Eleven (73%) of the executed inmates were sentenced to death for killing one or more white victims, and 4 (27%) were executed for the murder of one -or in three of the four cases, more than one --black victim.
71
D.
Race and Death-Sentencing Rates.
The death sentence rate --the proportion of all murders that result in a death sentencemeasures "death-proneness" in a jurisdiction. In the next section, we consider changes over time in the death sentence rate in Delaware. But death sentence rates can also be used as a measure of racial disparity. Comparisons between the population and death sentences, such as those reported above, can be striking -as they are in Delaware -but standing alone, must be interpreted cautiously. Racial discrimination might explain such disparities, but another obvious possibility is differences in underlying offense rates. Examination of death sentence rates for various race of defendant and race of victim combinations, if it reveals large disparities, is less likely to stem from differences in criminal behavior.
The results of examining Delaware's death sentencing rate by race of defendant and victim are dramatic. Figure 1 shows the death sentence rate for Delaware as a function of the race of defendant and victim.
71 Appendix D lists the individuals executed in Delaware.
-21- One benefit of describing the national pattern of death sentence rates over time is that the national trend can then provide a background rate, a kind of quasi-control group, against which to evaluate change over time in particular states, such as Delaware. Our strategy is to first describe the national pattern of changes over the time period, and then describe the Delawarespecific factors that we wanted to investigate, and are able to explore with these data.
A. National Death Sentence Rates. Explaining this national pattern is methodologically challenging due to interstate variation in death penalty statutes, variation in law enforcement processes, and likely changes over time in the factors that influence death sentence rates. One wants to account for both factors that change over time, such as the time from arrest to sentence discussed below, as well One important development is the emerging recognition that innocent people are convicted of crimes. Indeed, as this article goes to press, the Death Penalty Information Center lists 140 death row inmates as having been exonerated. 73 News coverage of death row exonerations is substantial, 74 with a peak in 2000 when Illinois Governor Ryan announced a moratorium on executions in Illinois unless he could be convinced that no innocent person would be executed. 75 Increased concern over sentencing an innocent individual to death might well affect the frequency of death sentences.
Another likely factor in the rate decline is the increased cost of processing capital cases.
One proxy for that cost is the time between arrest and imposition of a death sentence. The available BJS data allow assessing the elapsed time between arrest and death sentence of the period studied, subject to the limitation of substantial missing arrest-year data in the early years. One is that life without parole is now an option in every death penalty jurisdiction. 76 The availability of life without parole both makes prosecutors less likely to seek death and juries less likely to impose the death penalty. 77 The decline in death sentences is also almost certainly attributable, at least in part, to declining public support for capital punishment. FORUM No. 1, p. 18, 20 (2010) . 77 Id. Prosecutors are less likely to seek death because issues of future dangerousness are greatly reduced if it is virtually certain the person will never be released back into society. Additionally, it is easier for prosecutors to persuade surviving victim's family members to agree to a negotiated settlement of the case and avoid a capital trial when they can be assured that the perpetrator will die in prison. 78 Id. at 18. 79 www.gallup.com/poll/160/death-penalty.aspx. 80 
Id.
81 See, e.g., S.C. Code §16-3-20(C).
-28-those suffering from mental retardation, but neither of these are believed to have affected relatively large numbers of death sentences.
B. Delaware-Specific Statutory Changes and their Influence on Death Sentence Rates
Many factors are likely at work at the state and local level which cannot be fully accounted for due to difficulty in quantitatively representing them as well as limitations on knowledge of the factors. In any particular state, however, detailed institutional knowledge can supply additional factors to use to compare to the national rate. In this analysis, we consider Delaware's changes in capital sentencing laws over the time period, in particular, the statutory changes in judge versus jury capital sentencing. We now seek to evaluate the impact of these statutory shifts on the death sentence rate by using the national pattern we have identified.
Whatever the complex of factors shaping the national pattern, Figure 2 We chose Pennsylvania and Maryland because both border on Delaware and both have capital punishment. Thus we consider the pattern in those states to evaluate the possibility that some regional factor explains Delaware's deviation from the national pattern. Death sentence rate 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 Year of death sentence 
C. Regression Models of Delaware Sentencing Rates.
Although Figure 4 is compelling and gives us a sense that the statutory changes in decision maker roles were associated with changes in death sentencing rates, one limitation of Figure 4 is that it cannot establish the statistical significance of Delaware's death sentence rate.
To explore whether the pattern suggested by Figure 4 is statistically significant, we employ regression models. In those models, we wish to account for the national "background" time pattern of death sentence rates reflected in Figure 2 . The background rate can be thought of as capturing all non-Delaware-specific factors, whatever they are, that produce Figure 2 's time pattern.
A simple time term cannot adequately represent time and the background national trend because it is obviously nonlinear. Several techniques exist to capture and control for nonlinear trends. 82 We use fractional polynomial models, which are often employed to model a nonlinear pattern when primary interest is in the covariates but time must be controlled for.
83
82 Other approaches to the one we employ (fractional polynomial models) include using time (year) polynomial terms with multiple powers. It appears from Figure 2 that a polynomial of degree five would be needed to capture the various inflection points. They also include splines (which fit different lines to the data at obvious breakpoints) and partial linear models. On the issue of lags, the change over the time period of this study in the time between arrest and death sentence complicates estimating death sentence rates. Computing death sentence rates by associating death sentences with murders in single prior year (the year preceding sentence, for example) is not fully satisfactory. Figure 3 shows a notable change over time in the period between arrest and sentencing. The pool of murders leading to death sentences in the early years of this study is closer in time to the year of death sentence than is the pool of murders for more recent years. The last few decades show that defining the pool of murders using a uniform -32-In addition to accounting for time, we include in our regression models variables that seek to assess any distinctive effect of Delaware. Since Delaware allowed judges to sentence in 1991, we want to assess Delaware's death sentence rate while accounting for any effect that may be distinctive to the sentencing role it gives to judges, but is not unique to Delaware. That is, we want to assess whether Delaware's death sentence rates are a generic consequence of its use of judges or more specific to Delaware. To do this characterized the death sentencing scheme of all states with an eye towards the role of the judge in sentencing.
84 one-year lag may oversimplify the temporal relation between murders and death sentences. To reflect the changing elapsed time between arrest and sentence, we use a pool of murders that reflects this shifting pattern. We inspected the pattern of arrest years for each death sentence year and employ the following algorithm for constructing a measure of the pool of murders from which death sentences were drawn. For each year of death sentences we calculate a death sentence rate using murder arrests from previous years or the current death sentence year that account for at least 75% of the year's death sentences with known arrest years. Of the hybrid states, Florida, the largest capital punishment state seemingly affected by Ring, has done nothing. See discussion in Slobogin, supra note 7. It continues to employ its preRing system despite repeated constitutional challenges, all of which have been rejected by the Florida Supreme Court. So Florida continues to be a hybrid state in the Supreme Court's taxonomy. The same appears true for Alabama. Indiana amended its statute in 2002 so that the jury now has to find the presence of aggravating circumstances beyond a reasonable doubt and -33-A third variable we have included in our model is exonerations. (We include this variable despite the fact that there have been no official exonerations in Delaware to date because, as noted above, exonerations have played a major role in reshaping perceptions of the death penalty and likely help shape the national time pattern in Figure 2 .) To pick up state-level exoneration effects, we include a variable that includes the number of death sentence exonerations in each state in each year. An exoneration in a particular year might not be expected to have its maximum effect on death sentences in that year, since the death sentencing process now takes multiple years and is shaped by prosecutorial decisions as well as by judge and jury adjudication.
Preliminary analysis suggested the strongest association between exonerations four years before the year of sentencing. Other scholars have also justified a four-year lag. 85 We therefore use a four year lag of exonerations in our regression models.
Finally, we wish to account for changes in Delaware law. To account for changes in the decision maker, we include three dummy variables in the regression models: The first variable accounts for Delaware law to 1991 and is equal to one for Delaware for years prior to 1991; the second variable accounts for Delaware's initial judge-sentencing regime and equals one for the Figure 3 , which remained above that of other states after 2002. Also of interest are the within-Delaware effects. The highly significant "Delaware 1991
to 2002" coefficient and the consistent negative sign on the "Delaware to 1991" coefficient suggest a statistically significant difference within Delaware for these two time periods. This is consistent with Figure 4 's sharp visual difference between these two time periods. Other withinDelaware effects can be assessed using the probabilities reported in It is interesting to observe that the exonerations variable is statistically significant in all three models. The (lagged) effect of exonerations in a state is associated with a reduction in death penalty sentences.
VII. Appeals and Error Rates.
The Delaware Supreme Court has decided 54 cases on direct appeal, 86 reversing the conviction in four cases, and the sentence in 11 more, and the United Supreme Court ordered resentencing for in an additional case after the judgment was affirmed by the Delaware Supreme
Court. The combined error rate on direct appeal was thus 29%. Twelve of those 15 individuals (80%) were subsequently resentenced to life imprisonment, 2 were resentenced to death and ultimately executed, and 1 is currently pending pretrial. 86 The number of appeals is greater than the number of persons sentenced to death under the guided discretion statute (42) because some persons had their convictions or sentence reversed and then were resentenced to death and appealed again. A list of all cases decided on direct appeal is found in Appendix E.
-37-Four death sentenced inmates obtained new trials, either as to guilt or penalty, in state post-conviction proceedings, and 2 were successful in federal post-conviction proceedings.
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This yields an overall error rate of 41%. 88 Of the 4 inmates who prevailed in state postconviction, 3 of the 4 were resentenced to death; of the 2 inmates who prevailed in federal habeas corpus, both were resentenced to life imprisonment. CAPITAL CASES, 1973 -1995 (2000 89 A chart establishing the types of errors found in Delaware cases is found in Appendix F. We would also note that two things of significance have not happened in Delaware. The Delaware Supreme Court has not found that any death sentence imposed by a jury or judge was disproportionate to the offense or to the sentence imposed in a similar case, and there have been no exonerations in the state to date. We also examined whether the error rates were different in the three capital sentencing schemes that Delaware has used. During the jury sentencing era, the overall error rate (including direct appeal and post-conviction) was 60%. In the judge sentencing era, the overall error rate is 33% to date with some cases still pending. Under the current scheme, where the jury determines death eligibility and the judge sentences, the overall error rate to date is 50%, again with cases still pending. Appendix C Lists the inmates sentenced to death by capital sentencing scheme.
-38-editorial. 90 Delaware Governor Jack Markell's decision followed an unusual 4-1 recommendation in favor of clemency by the state's Board of Pardons. 91 Governor Markell based his decision on the fact that the jury that sentenced Gattis to death did not hear a full presentation of the mitigating evidence regarding his family background. 92 As a result, Gattis's death sentence was commuted to life imprisonment without the possibility of parole, conditional upon his willingness to forego any future challenges to his conviction and life sentence. The Board of Pardons cited several reasons for the majority's recommendation. The defendant's significant history of childhood sexual abuse and possible mental illness had not been fully presented to the judge and jury that decided his punishment. Furthermore, Board members noted that the jury had not been unanimous in its punishment recommendation (it had voted in favor of aggravating factors outweighing mitigating factors by a 10-2 split), and they expressed concern "that our death penalty statute permits the imposition of death on the basis of a non-unanimous verdict." The Board's statement also expressed worry about observed disparities in the sentences meted out for comparable crimes in Delaware. Id.
92 O'Sullivan, Markell spares Gattis the death penalty, supra note 90. Markell concluded: "After my review, I find myself in agreement with the four members of the Board of Pardons who concluded the mitigating evidence here is sufficiently substantial that an act of clemency on my part is warranted. In doing so, I am committed to the fact that Mr. Gattis will spend his remaining life in prison and will pose no threat to public safety." Id.
-39-question is consider whether the results after retrial validate the original decision to impose death, and here the answer is clearer: In Delaware, 68% of the individuals whose death sentences have been reversed have been resentenced to life imprisonment in subsequent proceedings.
Indeed, more than a third of all individuals sentenced to death in Delaware during the period under study eventually were resentenced to life imprisonment.
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CONCLUSION
Our conclusions are limited to three main observations. First, Delaware's reversal rate, 44%, while substantial, is also substantially less than that of other jurisdictions. This may not be surprising, given that jury verdicts offer more opportunities for reversal, and indeed, reversal rates during the jury sentencing period approximate the national average.
94
Our second observation is also unremarkable. Judge sentencing results in more death sentences; this should surprise no one, since greater harshness was the motivation behind the statutory change to judge sentencing. Whether the mechanism behind greater judicial harshness is the absence of a need for unanimity, or political pressure, or something else, our model reveals that judge sentencing produces more death sentences. Moreover, this effect is more pronounced in Delaware than in other states. Thus, putting aside whether the Delaware Supreme Court was right as a legal matter that judge sentencing could be retroactively applied to cases where the 93 Since most death-sentenced inmates in Delaware still have appeals pending, the number who eventually leave death row exonerated or with lesser sentences will inevitably be higher. 94 See notes 88 and 89, supra.
-40-crime occurred during a jury sentencing regime, the change it labeled "procedural," affected the likelihood of receiving a death sentence in a statistically significant way.
Finally, we find a dramatic disparity of death sentencing rates by race, one substantially more pronounced than in other jurisdictions. This finding calls for more investigation, and also serves as a fitting conclusion to this article's tribute to David Baldus. Race matters in capital sentencing, as he told us more than a quarter of century ago, and we need to continue to pursue knowledge about where, when, and how it matters. 
APPENDIX
